Citrus viroid V: molecular characterization and synergistic interactions with other members of the genus Apscaviroid.
Studies on Atalantia citroides, a citrus relative, revealed the existence of a viroid not described previously. The new viroid has a GC-rich genome of 293-294 nucleotides and contains the central conserved region characteristic of members of the genus Apscaviroid, and the terminal conserved region present in this and other genera of the family Pospiviroidae. The secondary structure of minimum free energy predicted for the new viroid is a rod-like conformation with 68.7% paired nucleotides and showing sequence identities with other viroids always lower than 90%, the conventional limit that separates different species within a given genus. Infectivity assays showed that the new viroid induces mild but characteristic symptoms on the indicator Etrog citron. Co-inoculation of CVd-V with either Citrus bent leaf viroid or Citrus viroid III, two other members of the genus Apscaviroid infecting citrus, disclosed synergistic interactions manifested in enhanced leaf symptoms and very pronounced dwarfing. Viroid titers, however, remained unaltered in co-infected plants. Possible mechanisms underlying the observed synergistic effects are discussed. According to its molecular and biological properties and its unusual ability to replicate in A. citroides, the new viroid, tentatively named Citrus viroid V (CVd-V), should be considered a new species of the genus Apscaviroid.